Introduction
Hirschsprung's disease (HD), a congenital colonic aganglionosis, usually presents as inability or difficulty in passing meconium, chronic and persistent obstipation, poor feeding, vomiting, distension and lethargy. Rare manifestation of the disease is spontaneous perforation which usually takes place proximally to aganglionic colon segment (1, 2) . Since introduction in 1978 in-vitro fertilization (IVF) has greatly increased incidence of multiple pregnancies, which raises chances of premature delivery and accompanying complications (3, 4) . We present a case of in-vitro conceived premature neonate from quadruplet pregnancy presented with abdominal distension and pneumoperitoneum as a complication of HD.
Case report
Premature male born by caesarean section at 32 weeks + 2 days of gestation presented with spontaneous pneumoperitoneum. Birth weight was 1630 grams. Two fraternal sisters and identical brother were born from quadruplet pregnancy. Mother was healthy 35 years-old, underwent IVF procedure and gave uncomplicated vaginal birth 3 years earlier. Current pregnancy was result of triple transfer of the previously cryopreserved embryos. There were no congenital disorders in family anamnesis. The patient showed signs of respiratory distress syndrome after birth and was immediately intubated and given endotracheal surfactant. Total parenteral nutrition was introduced. During the first day of life patient was extubated because of satisfactory spontaneous breathing and placed in incubator with oxygen supplementation. Meconium passage was delayed and he had first stool 48 h after birth. Third day of life marked abdominal distension was noticed. Abdominal X-ray revealed massive pneumoperitoneum (Fig. 1) .
The patient underwent emergency surgery. Transverse laparotomy was performed and perforation measuring 1 × 2 cm was found on antimesenteric border of distal transverse colon with minor local spillage. Distal to perforation colon was narrow -microcolon appearance (Fig. 2 ). Caecum and ascending colon appeared normal. Resection of affected microcolon was performed, followed by colostomy proximal to the site of perforation. Early postoperative course was uneventful.
Pathohistological analysis confirmed the diagnosisshort segment HD with aganglionic segment beginning on descending colon (Fig. 3) .
The child had regular stools via colostomy and was thriving well. The patient made rapid recovery and was discharged from the hospital on seventh day after the surgery. Six months later colostomy was closed and standard transabdominal Soave procedure was performed.
Discussion
Assisted reproductive technologies (ART) is general term reffering to methods used to achive pregnancy by artificial means. Several studies showed increased risk of low-birth weight, cerebral palsy and major congenital malformations in newborns concieved in assisted reproductive technologies (4-6). The most important risk factor for children born after ART is high iatrogenic multiple pregnancy rate (4). This is directly related to the practice of transferring multiple embryos at embryo transfer procedure. Even after restriction of number of embryos transferred to 3, percentage of multiple births remains relatively high. Quadruplets delivery rate is between 0.04-0.4% (3, 7) . Multiple pregnancy is linked to increased risk of miscarriage, obstetrical complications, prematurity and neonatal morbidity. Neonatal outcome after IVF is worse than in general population, mainly due to the large proportion of multifetal births after IVF. Most mortality rates were twice as high as figures in the general population (8). Hansen et al. have found that infants conceived with use of intracytoplasmic sperm injection or in vitro fertilization have twice as high a risk of a major birth defect as naturally conceived infants (9) . Among mentioned congenital malformation are gastrointestinal anomalies, such as cleft lip with or without cleft palate, oesophageal atresia and anorectal atresia. There are no data for incidence of HD among children concieved with ART. In general population HD occurs in approximately 1 per 5000 live births, and is defined as congenital aganglionosis of the distal bowel due to arrest of migration of neural crest cells during embryonic development. HD should be considered in any newborn with delayed passage of meconium (more than 48 hours). Pneumoperitoneum is rarely the first symptom. It occurs in only 3.4-6% of cases (1, 2, 10, 11). Traditionally, diagnosis and management of intestinal perforation revolves around necrotizing enterocolitis (NEC) which has been used synonymously to the neonatal pneumoperitoneum in the past (12) . Classically NEC affects preterm low-birth weight infants. On the other hand, the majority of children with HD are born at term with a normal birth weight. Reports from developing countries warn that NEC participates in almost 50% cases of neonatal pneumoperitoneum, but other causes of perforation should be kept on mind; meconium ileus in cystic fibrosis, intestinal atresia, appendicular perforation, ventilation related barotraumas and particularly HD (12) . The mechanism of perforation appears to be directly related to increased intraluminal pressure from distal obstruction. Perforation as first symptom of HD is exclusively seen in neonatal period and is more likely associated with long-segment or total colonic aganglionosis (1, 2) . HD in children with neonatal perforation should be on surgeon's mind to avoid delay in the treatment and to plan the resection level. The goal is to place stoma proximal to aganglionic segment, because colostomy at the site of perforation is not satisfactory enough and is related with more complications (2) .
Surgical management for HD aims at removing the aganglionic bowel and reconstructing the intestinal tract by bringing the normally innervated bowel down to the anus while preserving normal sphincter function. The surgical approach changed gradually from three-stage procedures to one-stage pull-through without colostomy. This has turned out to be as favorable as the multistage procedures with ben- efits for the patients and reduction in health care costs due to shorter and fewer hospital stays (12) . The development of new techniques has changed the surgical management of HD considerably during the last decade and they are dominating the modern treatment of HD today.The main operative approaches used today are the total transanal endorectal pullthrough and the laparoscopic assisted pull-through.
Conclusion
Assisted reproductive technologies increases chances for multiple pregnancy and may increase chance for major congenital anomalies. Multiple pregnancies are burdened with premature deliveries, lower birth weight, shorter gestation period and associated perinatal morbidity and mortality. HD is congenital aganglionosis and might be related to our patient's perinatal history. Rare manifestation of HD is spontaneous pneumoperitoneum which remains a surgical emergency. Delay in recognizing and treatment can significantly worsen prognosis. In neonate with intestinal perforation, a suspicion of HD should be raised, especially if other causes such as NEC, intestinal atresia or meconium ileus are excluded. Although an uncommon cause, HD has to be kept on mind when facing neonate with free air in abdominal cavity.
